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ABSTRACT 


Background: Osteoporosis is a progressive disorder of aging bone in both men and women, and osteoporotic 
fractures have become a major public health threat in recent years. Methods: Randomly selected 90 subjects, 
according to exclusion & inclusion criteria, with age in between 20-65 years. Results: Statistically not significant 


correlation between age with serum calcium, PTH and calcitonin in both pre-menopausal and postmenopausal 
women. Conclusion: Postmenopausal women have low calcium and calcitonin level along with higher 
parathyroid level which results in osteoporosis in female population after menopause. 
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INTRODUCTION 


Osteoporosis is a progressive disorder of aging 
bone in both men and women, and osteoporotic 
fractures have become a major public health threat 
in recent years."! Globally more than 30 million 
people are affected by osteoporosis with about 1.5- 
2 million osteoporotic fragility fractures happening 
in every year.5°! Menopause is associated with 
various physiological and biochemical changes that 
have effects on bone minerals and _ their 
metabolism. It has been shown that _post- 
menopause is the most common cause of 
osteoporosis because of the effects of oestrogen 
deficiency, which increases the rate of bone re- 
modelling, resulting in high turnover bone loss.!© It 
has been shown that after menopause, the woman 
loses an average of three percent of bone mineral 
density every year which leads to osteopenia and 
finally osteoporosis.'”! Osteoporosis occurs due to a 
defect in attaining peak bone mass or it can be as a 
result of accelerated bone loss. In normal 
individuals, bone mass increases during skeletal 
growth to reach a peak between the ages of 20 
years and 40 years but falls later on during their 
lifetime. In women there is an accelerated phase of 
bone loss after menopause due tooestrogen 
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deficiency, which causes bone resorption."! 
Calcium is one of the most important mineral for 
bones; various evidences suggest that proper 
nutrition is important to maintain the health of 
bones and joints. Osteporosis is characterised by 
imbalance of nutrion with endocrinal disorders.”! 
Concentration of calcium ions depends on different 
factors like absorption of calcium from the 
intestine, excretion of calcium from the kidney. 
Further, uptake and release of calcium from bone 
depends on various hormones and_ vitamin 
including parathyroid hormones (PTH), calcitonin 
Hormone and vitamin D."°! Quality, quantity and 
ratio of bone mineralization and turnover depend 
upon a number of hormones. Parathyroid hormone 
induces resorption of calcium from the bone and 
maintain the serum calcium level.’ Bone strength 
is predicted by both BMD = nd_ bone 
architecture."'/Oestrogen hormone inhibits the 
production of inflammatory maker IL 6 which in 
turn inhibits the osteoclast apoptosis and leads to 
decrease bone resorption resulting in re-modelling 
of bones in females. Therefore, deficiency of 
estrogens may cause longer life span of 
osteoclast." My aim was to evaluate the 
parathyroid hormones and serum calcium level in 
pre-menopausal and postmenopausal women and 
evaluate the risk of fracture in post menopausal 
women. 


MATERIALS AND METHODS 
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This Present study was conducted in the 
Department of Orthopaedics, World College of 
Medical Sciences Research and Hospital, Jhajjar in 
collaboration with the Department of Biochemistry, 
during the period from February 2017 to November 
2018. Randomly selected 90 subjects, according to 
exclusion & inclusion criteria, with age in between 
20-65 years, were categorized in two groups: 
Group: A - 45 pre-menopausal women within the 
ages of 20 years and 45 years. 

Group: B - 45 post-menopausal women within the 
ages of 50 years and 65 years. 


Anthropometric and Biochemical estimation: 
Height (Cm) and weight (Kg) of each subject was 


measured by the standard scale to determine the 
Body Mass Index. 5 ml of venous blood was 
collected from each participant. The samples were 
allowed to retract and then spun at 2500 rpm for 10 
minutes to obtain serum samples to determine the 
serum calcium level, parathyroid hormones and 
calcitonin level by following methods: 

. Serum calcium was measured by colorimetric 
method (Erba kit.). 

. Serum parathyroid hormone and calcitonin were 
estimated by enzyme linked immunosorbent assay 
(ELISA). 

. Bone Mineral Density Test BMD was measured by 
dual electron x-ray absorptiometry (DXA) at 
lumbar spine and femoral neck.[15] T-score 
=(subject*' sBMD value-Mean yong normal BMD 
value)/(ISD young normal BMD).[13] 


Statistical analysis 
All values were expressed as Mean+SD. We used 


student t-test and pearson’s correlation coefficient 
to find the statistical significance. A p-value <0.05 
was to be considered statistically significant. 


RESULTS&DISCUSSION 


The results of the assessment of parathyroid 
hormone and other parameters in pre-menopausal 
women and post-menopausal women are presented 
in tables and graph. Tablelshows the statistically 
not significant difference between height, weight 
and BMI of pre-menopausal women and post- 
menopausal women. [Table 2 & Figure 1] shows 
the mean + standard deviation (SD) when 
parathyroid hormone and_ other biochemical 
parameters were compared in premenopausal 
women and post-menopausal women. Serum 
calcium of post-menopausal women was 
significantly lower in comparison to pre- 
menopausal women. Further, PTH ~~ was 
significantly high in post-menopausal women in 
comparison to pre-menopausal women. There was 
Statistically not significant difference between 
serum calcitonon level of post-menopausal women 
and pre-menopausal women. 


[Table 3], Shows the statistically not significant 
correlation between age with serum calcium, PTH 
and calcitonin in both pre-menopausal and 
postmenopausal women. There was a significant 
difference between t score of post-menopausal 
women (-2.762+/-0.615 g/cm2) and premenopausal 
women (-1.471+/-0.523 g/cm2). 





Table 1: Anthropometric measurements in Group A 




















and Group B 

Variables Group A (N=45) Group B (N=45) 
Age in years 39+4.6 5445.6 
Height in cm 152.82+4.64 154.9+5.37* 
Weight in Kg 67.07411.82 66.12+10.83* 
BMI in Kg/m2 26.2+ 4.38 26.94 3.42* 














(Statistically Significant at p value <0.05) *NS: Statistically not 
Significant 





Table 2: Serum calcium, parathyroid hormones and 
calcitonin in Group A and Group B 

















Variables Group Group B 
A(N=45) (N=45) 
Serum calcium 9.21+2.71 8.01+1.7 
(mg/dl) 
Serum calcitonin 6.74 1.56 5.14 1.17* 
(pg/ml) 
Serum PTH (pg/ml) __ | 34.26+9.49 57.6£15.3 














(Statistically Significant at p value <0.05) *NS: Statistically not 
Significant) 
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Figure 1: Serum calcium, parathyroid hormones and 
calcitonin in Group A and Group B 








Table 3: Correlations of age with serum calcium, 
parathyroid hormone and calcitonin levels in Group 























A and Group B 
Variables Pearson’s correlation coefficient 
Group A (N=45) Group B (N=45) 
(r) p-value (r) p-value 
Age and serum 0.05 0.74 -0.15 0.32 
calcium 
Age and serum 0.26 0.08 -0.14 0.35 
PTH 
Age and serum -0.12 0.43 0.18 0.23 
calcitonin 




















This study observed significant increase in 
parathyroid hormone but calcium and calcitonin 
level was decreased in post-menopausal women 
compared with pre-menopausal women. Serum 
calcium is an important mineral for the strength of 
bones and decrease of calcium leads _ to 
osteoporosis.”! Results of the present study has 
revealed that there was significantly lower serum 
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calcium level 


in post-menopausal women in 
comparison to pre-menopausal women. The 
findings of the presents study are consistent with 
the previous study of Agarwal N et al and Kanis J 
et al in which they observed low level of serum 
calcium in postmenopausal women.''*5! This 
decrease of calcium in postmenopausal women 
may be due declining ovarian functions after 
menopause characterised by altered calcium 
metabolism along with reduction in bone mass." 
Moreover, decrease of oestrogen hormones may 
leads to decrease absorption of intestinal calcium as 
well as decreased conservation of renal 
calcium."'7.!8] This decrease of calcium can lead to 
osteoporosis which is one of the major causes of 
fracture in postmenopausal women."“! Further, 
present study recorded _ significantdifference 
between the parathyroid hormones of 
postmenopausal women and premenopausalwomen 
which are very similar to the findings of the 
previous studies of Cammozi V et al and Safi S et 
al in which they observed that parathyroid hormone 
was significantly low in postmenopausal 
women.!!90l Parathyroid hormones gradually 
increased with the age in women and it has been 
found associated with increase turnover of bone.?!! 
Furthermore, there was an insignificant difference 
in calcitonin level of postmenopausal women and 
premenopausal women. These findings are similar 
to the previous study of Taboulet J et al.!?! 
Calcitonin has an anti resortive effects on bones 
and it is bind with the osteoclast membrane.) 
Decrease of oestrogen hormones may play an 
important role in age related rise of parathyroid 
hormones and bone turnover.'?*! In addition present 
study has shown that t score of postmenopausal 
women was significantly decreased in comparison 
to pre-menopausal women. These findings are 
consistent with the previous studies of Agarwal N 
et al and Kanis J et al.!'+'5! This decrease t score 
may be due to decrease of serum calcium and 
vitamin D leading to decrease in absorption of 
intestinal calcium along with increased parathyroid 
hormones level and increased bone turnover.!4! 
Decrease of calcium ion with increase of 
parathyroid hormones may leads to osteoporosis in 
postmenopausal women. Moreover, decrease 
calcium level along with osteoporosis increase the 
incidence of bone fracture in postmenopausal 
women.”°! Thus, any interference with action of 
parathyroid hormone could lead to increasing or 
decreasing of serum calcium and calcitonin. The 
effect of age on the parameters between the pre and 
post-menopausal women. 


CONCLUSION 


In conclusion, the postmenopausal women have 
low calcium and calcitonin level along with higher 
parathyroid level which results in osteoporosis in 
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female population after menopause. However, 


incidences of fractures can be decreased by 
maintaining calcium level in postmenopausal 
women. 


REFERENCES 


Department of Health and Human Services OotSG. Bone 
health and osteoporosis: a report of the surgeon general. 
Rockville: USDHHS, 2004. 

Cooper C, Johnell O, Lips P, Melton LJ, Kanis JA. The 
global burden of vertebral fractures (abstract). J Bone Miner 
Res 2002; 17 (Suppl 1): $202. 

Finkelstein JS. Osteoporosis. In: Cecil RL, Goldman L, 
Bennett JC, editors. Cecil textbook of medicine. 21st ed. 
Philadelphia, PA: WB Saunders Co., 2000: 1367-1373. 
Gardner MJ, Demetrakopoulos D, Shindle MK, Griffith 
MH, Lane JM. Osteoporosis and skeletal fractures. HSS J 
2006; 2: 62-69. 

Kaback LA, Soung do Y, Naik A, Geneau G, Schwarz EM, 
Rosier RN, O’Keefe RJ, Drissi H. Teriparatide (1-34 human 
PTH) regulation of osterix during fracture repair. J Cell 
Biochem 2008; 105: 219-226. 

Garnero P, Delmas PD. Contribution of bone mineral 
density and bone turnover markers to the estimation of risk 
of osteoporotic fracture in postmenopausal women. J 
Musculoskelet Neuronal Interact 2004; 4(1): 50-63. 

Surya, Y.P, Ashalata, K., Babu V., Kumari P.K, Nagani M. 
A study of bone markers (serum calcium, serum phosphorus 
and serum alkaline phosphatase) in post menopausal women 
in East Godavari District, Andhra Pradesh, India. Journal of 
Dental and Medical Sciences 2015.14(6),1-3. 

Nordin , B.C., Need A.G, Moris, H.A.,O’Loughlin, P.D., 
Horowitz, M. Effect of age on calcium absorption in post 
menopausalwomen.The American Journal of Clinical 
Nutrition 2004. 80(4),998-1002. 

Sheweita S, Khoshal K. Calcium metabolism and oxidative 
stress in bone fractures: role of antioxidants. Curr Drug 
Metab 2007;8:519—25. 

Guyton AC, Hall JE. Parathyroid hormone, calcitonin, 
calcium and phosphate metabolism, vitamin D, bone and 
teeth. Text book of Medical Physiology 11th ed. 
Philadelphia:Elsevier Saunders; 2006.pp.901,940,978-95. 
Garneo P, Delmas PD. Bone turnover’ markers. 
In:Encyclopedia of Endocrine Diseases. Eds Martin L. 
California: Elsevier Inc; 2004.pp.401—13. 

Amelio PD, Rossi P, Isaia G, Lollino N, Castoldi F, Girardo 
M, Dettoni F, Sattin F, Delise M, Bignardi C. Bone Mineral 
Density and Singh Index Predict Bone Mechanical 
Properties of Human Femur; Connective Tissue Research, 
49:99-104, 2008. 

World health organisation (1994) Assessment of fracture 
risk and its application to screening for postmenopausal 
osteoporosis. Geneva, Switzerland: WHO. 

Agarwal N, Raveendran A, Khandhelwal N, Sen RK, 
Thakur JS, Dhaliwal LK, Singhla V, Manoharan SRR. 
Prevalence and related risk factors of osteoporosis in periand 
postmenopausal Indian women J Midlife Health. 2011 Jul- 
Dec; 2(2): 81-85. 

Kanis JA, Burlet N, Cooper C, Delmas PD, Reginster JY, 
Borgstrom F, Rizzoli R.European guidance for the diagnosis 
and management of osteoporosis in postmenopausal women. 
OsteoporosInt (1997) 7:390—-406. 

Garton M, Martin J, New S, Lee S, Loveridge N, Milne J et 
al. Bone mass and metabolism in women aged 45-55. Clin 
Endocrinal (Oxf). 1996;44:563-73. 

Uebelhart D, Schlemmer A, Johansen JS, Gineyts E, 
Christiansen C, Delmas PD. Effect of menopause and 
hormone replacement therapy on the urinary excretion of 





Canals of Intemational Medical and Dental Research, Vel (5), Issue (3) 


Page 11 


NM 
oO 
Q 
2. 
i) 
fs 
2) 
an 
« 
> 
S 
s 
~o) 
oO 
i 
a 
OQ 
Dn 








houdhary; Risk of Fracture in Premencpausal and Pastmencpausal Wemen 


pyridinium cross-links. J Clin’ Endocrinal Metab 
1991;72:367-73. 

18. Gennari C, Agnusdei D, Nardi P, Citvitelli R. Estrogen 
preserves a normal intestinal responsiveness to 1.25- 
dihydroxy vitamin D3 in oophorectomized women. J Clin 
Endocrinal Metab 1990;71:1288—93. 

19. CammoziV,LumachiF,ManteroF,PiccoloM,Luisetto G. 
Phalangeal quantitative ultrasound technology and dual 
energy X-ray densitometry in patients with primary 
hyperparathyroidism: influence of sex and menopausal 
status. Osteoporosis International; July 2003, Volume 14, 
Issue 7, pp 602-608. 

20. Safi S, Hassikou H, Messary A, Boumdin H, Hadri L, 
Zouhair A. Severe primary hyperparathyroidism and vitamin 
D deficiency. Ann Endocrinol (Paris) 2004 May;65(3):226- 
32. 

21. Eastell R, Yergey AL, Vieira N, Cedel SL. Kumar R. Riggs 
BL. Interrelationship among vitamin D metabolism, true 
calcium absorption, parathyroid function and age in women: 
evidence of an age-related intestinal resistance to 1, 25 
(OH)2 D action. J Bone Miner Res 1991;6:125—32. 

22. Taboulet J, Frenkian M, Frendo JL, Feingold N, Jullienne A, 
de Vernejoul MC. Calcitonin receptor polymorphism is 
associated with a decreased fracture risk in postmenopausal 
women. Human Mole Genet 1998;7;2129-33. 

23. Khosla S, Elizabeth J, Atkinson L, Melton II J, Riggs BL. 
Effects of age and estrogen status on serum parathyroid 
hormone levels and biochemical markers of bone turnover in 
women: A population based study. J Clin Endocrinal 
Metabol1997;82:1522-7. 

24. Erhardt JG, Estes JE, Pfeiffer CM, Biesalski HK, Craft NE. 
Combined measurement of ferritin, soluble transferring 
receptor, retinol binding protein, and C-reactive protein by 
an inexpensive, sensitive, and simple sandwich 
enzymelinked immunosorbent assay technique. J Nutr. 
2004; 134(11):3127-32. 

25. Dawson-Hughes B, Harris SS, Krall EA, Dallal GE. Effects 
of calcium and vitamin D supplementation on bone density 
in men and women 65 years of age or older. N Engl J Med 
1997;337:670-76. 


NM 
oO 
Q 
=A 
S 
a 
2) 
an 
«~~ 
7 
S 
s 
~o) 
oO 
= 
a 
OQ 
Dn 





How to cite this article: Choudhary RK. Evaluation of 
Parathyroid Hormones, Serum Calcium and Risk of 
Fracture in Premenopausal and Postmenopausal Women: 
A Hospital Based Study. Ann. Int. Med. Den. Res. 2019; 


5(3):O0R09-OR12. 


Source of Support: Nil, Conflict of Interest: None declared 








Canals of Intemational Medical and Dental Research, Vel (5), Issue (3) Page 12 


